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fabric and wood. In the manufacture of these materials, the phenol and
formaldehyde are allowed to react chemically to produce an intermediate
soluble product. This is brought into solution in alcohol to form a varnish.
The paper or other sheet material is impregnated with this varnish and
allowed to dry. These treated sheets are superimposed in a mould and
hot pressed into flat sheets or simple shapes causing any remaining solvent
to escape and the resin to flow. The resin cures and bonds the adjacent
sheets together. The resin content of the laminated material may vary
from 20-80 per cent. Urea-formaldehyde resins can also be used in a
similar way and possess the economic advantage that they require only
water as the solvent. The properties of the laminates are modified con-
siderably by the sheet material which is used. The laminations need not
all be of the same material. Thin veneers of wood, metal, or a double
coating of plastic can be used on the outer surfaces as facings. Laminated
tubes are made by winding the varnish-treated paper on steel mandrels
of the required dimensions. In one process the wrapped mandrel is placed
in a mould and curing brought about by heat and pressure. In an alter-
native process, the hot, treated paper, as it winds on to the mandrel, is
pressed by rollers. It is necessary, in this case, to complete curing by an
after-bake.
Of special importance are those laminates produced with thin veneers'of
wood. Here the best qualities of both wood and plastics are combined.
The rotary-cut wood veneer is soaked in a solution of the phenolic resin
and impregnation is assisted by applied pressure. After drying, these
treated veneers are assembled on top of each other in a press and heat
and pressure are applied, under which conditions the resin is cured
and bonding of the veneers occurs. The pressure is maintained while the
laminate is cooled in order to prevent warping. Since the resin has
penetrated into the spongy walls of the wood cells the result is a homogen-
eous product which has acquired solidarity and density. The amount of,
resin used is only about 20 per cent of the total weight but this is supple-
mented by about 20-25 per cent of lignin which is already in the wood, and
which may be regarded as a natural plastics material.
In a rather simpler process a solution of the resin is spread upon the
veneers by rollers. The solvent is allowed to evaporate and the veneers
are stacked and subjected to heat and pressure in a press. The resin is
cured and glues the veneers together. Considerable penetration of the wood
structure by the resin occurs before curing hardens it.
A third process dispenses with the spreading of the resin solution and
makes use of thin sheets of tissue paper previously impregnated with
resin and partially cured. These films consist of about 30 per cent paper
and 70 per cent resin. The wood veneers are interleaved with the glue
film and the whole assembly is then hot pressed. This process gives a
product in which there is a smaller percentage of resin.